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ABSTRACT
The paper presents the process of designing natural cosmetic products based on visual (i.e., pictorial
elements) and technical attributes (i.e. packaging shape and material) which give a sense of naturalness
and indicate sustainability and ecological awareness. The cosmetic products included in the study were:
a hair shampoo, a hair conditioner, a body soap and a body lotion. The examination of the effectiveness
of the proposed packaging design was based on the product-related associations and the participants’
perception of the product’s environmental friendliness. The packaging designs were evaluated by 238
people who participated in an online survey. The results showed that the perception of the product’s
naturalness and environmental friendliness is influenced more by the packaging material than by the
pictorial elements and colour. Furthermore, the packaging labels which indicate the natural origin of
the cosmetics had a significant impact on the perception of the product quality, which suggests that the
communication aspect of the packaging also impacts the consumers’ expectations.
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1. INTRODUCTION
Problems related to global warming have enticed
many manufacturers to change their manufacturing
processes and move towards the production of
ecologically sustainable products. Ecologically
sustainable packaging refers to the packaging that
is produced via recyclable and reusable materials,
as well as having the production process that has
minimal damaging impacts on the environment.
EPR (extended producer responsibility) denotes
the environment protection approach which places
the responsibility of environment conservation on
designers, producers, distributers and salespersons
who take the responsibility for the full costs of
gathering and recycling materials [1].
In recent years, many industry branches, one
of which is the cosmetic industry, have begun to
place ecological sustainability as one of their main
agendas regarding manufacturing [2], [3]. Cosmetics
products’ packaging is hard to recycle because of
greasy and unwashable residue of the products. Thus,
it is important to make the packaging compostable
and change the ingredients of the products as well.
Cosmetics in solid state represent the best solution for
environment preservation. They do not contain water
so they do not have to contain preservatives which are
used to protect the product from spoiling. This way
the water usage is severely lessened in order to save
it. Finally, such products have a longer date of usage,
so one does not have to buy them often or produce
large amounts of waste [4], [5].
The products’ characteristics are presented
on its packaging by variety of information. Some
of the product-related information communicates
ecological awareness. Labels, such as “plastic free”
or “zero plastic” are used to show that the product
does not contain plastic. Solid state shampoos contain
information that shows how many times one can use
them in washing, as well as how many plastic bottles
does one product replace in order to emphasize the

product’s compactness and sustainability. Also, the
amount of natural ingredients is mentioned frequently,
as well as hair type for which the product is made, if
it is vegan-friendly and whether it contains silicone,
sulphates or other ingredients.
Most common motives on the packaging are
photographs or illustrations of plants or fruits whose
extracts are used in the product itself in order to depict
the naturalness of the product. It is often the case that
the names of the product brands (logotypes) contain
a word that bears association with a healthy product,
such as “nature”, “verde”, “natural”, “feelgood”,
“planet”, “love”, etc.
The manufacturers of natural cosmetic products
want to create a consumer perception that portrays
them as being sustainable, so they use cardboard
packaging with minimal design that usually contains
a depiction of the plants from which the product is
made. The most commonly used colors are bright pink,
blue, red and green. There is a lack of earthly colours
used on the packaging that could communicate the
product’s natural and organic origin.
One way in which the manufacturers of cosmetics
could contribute to the responsible usage of resources
is by a deliberate choice of the package shape. By
avoiding unconventional shapes better cube utilization
is achieved in shipping (transport) containers.
Furthermore, a bigger amount of the products could
then be placed in the boxes and therefore minimalize
transport costs. In order to achieve the minimal costs,
different shapes should be opted for, such as a cube or a
cuboid shape. In addition, such packaging can be easily
disassembled thus reducing recycling difficulties [6].

2. PACKAGING MATERIALS
Because of the scarcity and the rise of cost of
the materials, companies are forced to use renewable
sources of materials and also recycle them. Plastic
is the most recycled material which is consequently
hardly applicable in the cosmetics industry in its
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recycled form. However, there is a type of packaging
whose contents can be washed out and which is made
from hard plastics, such as HDPE, PP and PET, as
well as various other non-transparent and transparent
plastics. Such plastic is cleaned, chopped up and
reshaped into new packaging, but with every re-use its
properties fade and degrade [2] [4]. Packaging made
from thin, flexible plastic materials such as PP and
PET plastic are often combined with other materials
and form multi-layered packaging which is easily
contaminated with the residue of the products and is
therefore hard to recycle, often being incinerated at
the end of its life cycle [2] [4].
None of the aforementioned materials is completely
sustainable, either because of its inability to be re-used
or composted multiple times. The solution is found in
bioplastics, which can be composted after reaching its
maximum number of re-uses. One of the more popular
compounds used as bioplastics is PLA made from corn
dextrose. PLA is most similar to PET plastics but has
different applications. PLA is not entirely applicable
in cosmetics because of its non-resistance to heat and
water, so it is often mixed with other materials in order
to improve its properties [2] [4] [7].
One of the more efficient solutions regarding
waste-package reduction that comes to mind is
refillable packaging for multiple re-use. A bottle is
bought, made from plastic, glass or aluminium which
is kept after its contents are spent and can be refilled
again. A consumer buys a product in a bag which is
poured into the reusable package. It is proven that that
reduces the amount of materials used in production
as well as transport costs. Some of the existing
examples available on the market are plastic bags
which contain products, tablets or capsules, filled
with concentrate which are then mixed together with
water in a reusable package. Apart from buying bags
with filling, reusable packaging can be refilled in
filling stations that would be placed in supermarkets.
In that case, any packaging can be used as reusable
packaging. Filling stations have not yet caught on and

are often avoided because of hygienic requirements
which a product must fulfil. A salesperson should
take on the task of keeping the tanks clean, minding
the expiration date as well as checking the quality of
the product used in the tank [8].
In the cosmetics industry, natural materials such
as wood or bamboo are also used for packaging. Lids
for glass packaging can be made from these materials,
which can also be used as materials for a completely
reusable packaging. They are also used as substitutes
for plastic in decorative cosmetics packaging. Paper
and cardboard are the most commonly used materials
in the production of packaging. They even exceed
the amount of plastic, metal and glass packaging
produced. They are completely biodegradable
materials which do not affect the environment
during decomposition. Although almost half of the
cardboard is made directly from raw materials, most
of its production takes place under the strict control
of organizations that take care of the sustainability of
that material by introducing strict laws that regulate
its production. The carbon footprint of cardboard
is also much lower compared to the production of
other materials if the industry uses renewable energy
sources such as biomass, biogas and hydropower. In
addition, the waste produced during the production
of paper and cardboard is often used as fuel within
the factories themselves, thus reducing the amount of
waste produced [9, 10].
Although the production of plastic uses 40% less
energy than the production of cardboard, and plastic
is a lighter material for transport, its production
uses a non-renewable resource, unrefined crude
oil. Plastic is more efficient to produce because less
waste is produced during the process, but most of the
carbon footprint of plastic comes from the transport
of crude oil and the harmful substances created by its
incineration. Taking into account renewable energy
for production and its high recycling rate, cardboard
is a more sustainable choice of packaging materials.
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It is important to note that cardboard recycling uses
50% less water and 25% less energy than cardboard
production from raw materials [9, 10].
Although the differences between the production
of cardboard and plastic are subtle, cardboard is a more
efficient solution because it is produced from renewable
resources and most of it is recycled, and even when it
ends up in nature, it decomposes quickly [9].

3. NATURAL COSMETICS
Natural cosmetics refer to cosmetics whose
production entails using ingredients obtained from
natural sources by extraction, distillation, filtration,
drying and pressing, and which have not been tested
on animals [11]. The first step in the production of
natural cosmetics lies in the design of the product
itself. Three main concepts are mentioned in the
Environmental Design project. The design for
environmental processes and production requires
that all materials used in production are not harmful
to the environment and that the amount of waste and
by-products is kept to a minimum. Eco-packaging
design states that the materials used in the production
of packaging should be environmentally sustainable,
recyclable, reusable, and energy, space and materials
must be used efficiently to minimize their negative
impact on the environment. The design for proper
disposal and reusability suggests that the end of the
product life cycle should be taken into account in its
production. It is important to choose materials and
ingredients that do not harm the environment during
their decomposition [11].
In order for consumers to recognize the product
as a natural cosmetic, certain labels are used:
• “The EU Ecolabel (Figure 1.a) is a label of
environmental excellence in environmental
protection awarded to products and services
that meet high environmental standards
throughout their life cycle: from extraction
of raw materials, production, distribution

and disposal” [12]. The EU Ecolabel criteria
instructs companies on how to reduce waste and
practice environmentally sustainable habits [11].
• The Cosmos standard promotes the
responsible use of organic materials, without
disturbing the environment, the use of “clean”
production processes and the integration of
“green chemistry” in product development
and recipe. The Cosmos standard includes
two certificates: Cosmos Natural and Cosmos
Organic (Figure 1.b). In order for products
to receive the Cosmos organic certification,
the entire product must be at least 20%
organic. For rinseable products and products
that are washed away with water after their
application, this percentage must not be less
than 10%. For Cosmos Natural certification,
there is no minimum amount of organic
ingredients [13].
• NATRUE (Figure 1.c) prescribes a list of rules
on the purity and quality of raw materials
that must be followed in order to obtain
certification. The International Natural and
Organic Cosmetic Association, which issues
a NATRUE certificate, is committed to the
promotion of natural cosmetics, which means
that products must not contain synthetic
compounds, recyclable packaging is used in
production and product ingredients must be of
organic origin [14].

Figure 1: Labels on the packaging for natural
cosmetics: a) EU Ecolabel, b) Cosmos Organic and
Cosmos Natural, c) NaTrue
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4. DESIGN PROCESS OF SUSTAINABLE
PACKAGING FOR NATURAL COSMETIC
PRODUCTS
The paper presents the packaging design process
for natural cosmetic products according to the
attributes that show naturalness and communicate
sustainability and environmental awareness. The
effectiveness of the design was experimentally
examined with potential users of natural cosmetics
who evaluated it visually [15].
4.1. Guidelines for packaging design
The cosmetic products for which the packaging
is designed are: a hair shampoo, a hair conditioner,
a body soap and a body lotion. All products are in a
solid state to avoid the use of plastic packaging. Before
application, the products must be dissolved or foamed
and applied to body parts. Ingredients are of natural
origin, biodegradable, and environmentally friendly
after rinsing and discharging them into the drain.
It is planned to increase the volume of the
products used in the study in order for them to last
longer and to reduce the amount of waste produced.
Due to the emphasis on environmental sustainability,
packaging is planned to be made entirely of recycled
cardboard without plastic coating [16]. One colour
(i.e. black) is used in print for the information on
the product packaging to reduce the environmental
impact of dyeing, printing etc. To reduce the amount
of packaging, the information on each ingredient
and the instructions for proper disposal of the
packaging will be printed on the inner side of the
packaging. Thus, when unpacking the product and
unravelling the packaging, one can read more about
the company and the product ingredients, as well
as the instructions on the proper disposal of the
packaging for recycling. The boxes are designed in a
conventional shape (shape of a cuboid), so that they
could be more compactly arranged during transport
and take up space more economically.

4.1.1. Packaging shape and material
The packaging designed in this study should be
made from recycled cardboard in a standard rectangular
shape. The box should not be glued. It needs to have
folding tabs that make it easier to unfold and read the
information about the company, product recycling and
instructions for usage printed on the inside of the box.
In the upper right corner is a cut-out in the shape of a
circle for shampoos and soaps, and in the shape of a
drop for lotions and conditioners, so that the product
can be visually perceived before a purchase [17], [18].
The packaging for the hair shampoo and conditioner
is horizontally oriented, while the packaging for the
soap and body lotion is vertical in order to facilitate the
differentiation of product types [19].
4.1.2. Pictorial elements
Illustrations of fern leaves (for the hair shampoo
and the conditioner) and ginkgo (for the soap and the
body lotion) in black, in the form of a pattern whose
position changes on the packaging, were used for the
pictorial elements. Along with the illustrations, labels
are applied that indicate the natural characteristics
of the product and packaging. The naturalness of
the ingredients is indicated by the NATRUE label. The
Mobius loop indicates packaging that is recyclable,
and the Green Dot signals that the company bears
the costs of recycling and waste management. The
“vegan society” label indicates that the product does
not contain ingredients of animal origin and that the
product has not been tested on animals. The pictorial
representation of the “open container” emphasizes
the time period for use of the product after it is
opened. All labels are located on the back of the
packaging, and the NATRUE label is also placed on the
front of the packaging.
4.1.3. Logo and textual information
The logo was designed as a combination of the
words bio and botanic to communicate the naturalness
of the product. The dots on the letters “i” are replaced
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by droplets, and the DM Serif Display typeface is
used for the logo (Figure 2). This typeface was chosen
because of the similarity with the typefaces used in
titles of books on botany. This typeface is also used
to emphasize the words “fern” and “ginkgo”, and the
type of product. For the “natural cosmetics” text, the
typeface Open Sans Regular is used.

Figure 2: Logo of a fictitious manufacturer of
natural cosmetics
The largest letter size logo is placed on the front
of the packaging in the upper left corner. The name
of the plant whose extract is used in the product, as
well as the name of the plant in Latin, are positioned
below the logo and in a smaller font size, within the
line frame. The volume of the product, the type of
the product, the type of hair or skin for which the
product is intended are also displayed. The NATRUE
label is located in the upper right corner of the frame.
At the bottom there is additional information about
the product: vegan, contains 0% parabens, silicone
and sulphates, the statement that the packaging
does not contain plastic and that the period of use
is three months. The back of the package contains
detailed product information in several languages.
The NATRUE and Vegan society labels were applied
in a larger form than the Mobius Loop, Green Dot
and Open Vessel labels. A barcode is positioned in
the lower right corner. On the side of the packaging
there is a list of product ingredients. The inside of
the packaging contains information on recycling,
instructions for use, and an explanation of the
particular ingredients used in production.

4.2. Cosmetic packaging design
Figures 3-6 show the packaging layout for the
cosmetic products. The left examples refer to the design
of the outer side, while the right ones show the inner
side of the box. The final shape of the packaging is
shown in three-dimensional form in Figures 7 and 8.

Figure 3: Packaging layout for the solid body soap

Figure 4: Packaging layout for the solid body lotion

Figure 5: Packaging layout for the solid conditioner
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5. VISUAL EVALUATION
PACKAGING DESIGN

Figure 6: Packaging layout for the solid shampoo

Figure 7: The three-dimensional form of packaging
for the solid soap and lotion

OF

THE

The examination of the effectiveness of the
presented packaging design for the natural cosmetic
products was based on associations related to
natural cosmetics, and the people’s perception of the
sustainability of the products. The research was based
on a visual assessment of the packaging conducted
by an online survey using Google Forms. The target
group for the products were women over 18 years of
age that are aware of various ecological issues. The
sample included 238 people.
The survey questionnaire consisted of
introductory questions on life habits related to
sustainability, the use of packaging and the use of
natural cosmetics. This was followed by questions
related to the evaluation of the packaging, where the
respondents rated the associations and the importance
of natural ingredients in cosmetic products via the
Likert scale. The design solutions of packaging were
presented by images of the packaging in the threedimensional form. The last group of questions was
related to the perception of attributes through the
elements of packaging design, and the sustainability
of the products. There was no time limitation for
completing the questionnaire.
5.1. Results and discussion

Figure 8: The three-dimensional form of packaging
for the solid shampoo and conditioner

A large number of the participants (41.6%) were
in the 18-25 years age group. 16.4% participants
were in the 31-40 years age group, 14.7% in the 41-50
years age group, 13.4% in the 26-30 age group, and
13.9% of the participants were 51 years or older.
The majority of the participants (89%) consider
themselves to be ecologically-aware. 92% stated that
they are worried about the climate changes. 95% of
the participants stated that they take the packaging
material into consideration during purchase. 89%
of the participants stated that they care about the
amount of packaging. 93% of the participants prefer
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environmentally-friendly and recycled packaging.
By using a 5-point scale, the participants reported
their attitude toward the importance of product
ingredients when buying cosmetics. The results
showed that it is important that cosmetics contain a
high degree of natural and biodegradable ingredients
(M = 4.25, SD = 0.84).
Table 1 and Table 2 show the average ratings
for the association between the packaging and the
particular attributes (i.e., natural, vegan, ecologicallyaware, recycled, environmentally-friendly, quality,
luxurious, expensive) expressed by the Likert scale
ranging from 1 to 5. The participants rated the
extent to which each of the attributes relates to
the presented packaging design. The lowest rating
(1) indicated that there is no connection between
the attribute and the packaging, whilst the highest
rating (5) indicated a strong connection between the
attribute and the packaging.

Attribute
Natural

Average
Rating
4.26

Standard
deviation
0.90

Vegan

3.62

Ecologically-aware

In the first block, the participants evaluated the
design of the packaging for the hair cosmetics (Table
1). The results showed that attributes “Natural”
and “Ecologically-aware” were the best rated,
followed by attributes “Environmentally-friendly”,
“Recycled”, “Quality” and “Vegan”. Attributes
“Luxurious” and “Expensive” were lower rated,
suggesting that these attributes cannot be related
to the packaging design in this study. Based on the
results for the hair cosmetics, it can be concluded that
the participants connected the proposed design with
a natural product which is environmentally-friendly.
In the second block, the participants evaluated the
packaging for the body cosmetics (Table 2). The
results for this packaging are in accordance with
the previous results for the hair cosmetic packaging.
Overall, the results confirm the effectiveness of the
proposed packaging design. They demonstrated that

Natural

Average
Rating
4.23

Standard
deviation
0.94

1.26

Vegan

3.70

1.18

4.26

0.92

Ecologically-aware

4.18

0.98

Recycled

4.08

1.06

Recycled

4.08

1.03

Environmentallyfriendly
Quality

4.16

0.99

4.15

1.02

3.85

0.99

Environmentallyfriendly
Quality

3.82

1.05

Luxurious

2.84

1.18

Luxurious

2.81

1.13

Expensive

2.97

1.12

Expensive

3.02

1.10

Table 1: The results for the packaging for the hair
cosmetics

Attribute

Table 2: The results for the packaging for the body
cosmetics
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the packaging design conveys the message about
naturalness and ecological awareness successfully,
which was the major aim of the design process.
Additional statistical analysis showed no
significant difference between the responses given
by the participants who claimed that they always
pay attention to packaging while shopping and those
who said that they pay attention to it only sometimes.
The exception is the evaluation of the attribute
“Expensive”. The results of the paired t-test revealed
that the proposed packaging design presents the
expensiveness better to those who rarely judge the
packaging while buying (M = 3.25, SD = 1.07 for
the hair cosmetics, M = 3.32, SD = 1.01 for the body
cosmetics) than to those who judge it frequently (M =
2.78, SD = 1.13 for the hair cosmetics), M = 2.83, SD
= 1.12 for the body cosmetics)), p < 0.05.
In order to investigate if there are significant
differences in the perception of quality and the
perceived ecological characteristics, a repeated
measures analysis of variance (ANOVA) was
conducted for the attributes: “Natural”, “Ecologicallyaware” and “Quality”. The results showed that there
was a significant difference between the ratings
for these attributes, F(2,474) = 46.62, p < 0.05. An
additional analysis between the groups was done by

paired t-tests with a p-level of significance using the
Bonferroni correction (p = 0.016). It found that there
was no significant difference between the ratings for
the attributes “Natural” and “Ecologically-aware” (p
> 0.016 for both hair and body cosmetics). However,
the participants associate the packaging for hair
products with the attribute “Quality” (M = 3.85,
SD = 0.99) to a lesser extent than with the attributes
“Natural” (M = 4.26, SD = 0.90) and “Ecologicallyaware” (M = 4.26, SD = 0.92), p < 0.016. Similar
results were found for the body cosmetics. The ratings
for “Quality” (M = 3.82, SD = 1.05) were lower than
ratings for “Natural” (M = 4.23, SD = 0.94) and
“Ecologically-aware” (M = 4.18, SD = 0.98), p <
0.016. Taken together, these findings suggest that the
proposed packaging design successfully indicates
the natural origin of the product and its ecological
aspect, but signals the product quality to a limited
degree. Therefore, it is advisable to put in extra effort
in highlighting the quality of a product by highlyprominent quality labels on packaging for natural
cosmetics in the packaging design process.
Figure 9 refers to the packaging design elements
and their impact on the perception of environmental
friendliness of the product. The results showed that
the environmental friendliness was predominantly

Figure 9: Design elements which signal that the product is ecological (abscissa presents the number of
participants who selected each element)
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Figure 10: Design elements which signal that the product is natural (abscissa presents the number of
participants who selected each element)
signaled by the packaging material (a technical
attribute) whereas the visual elements, such as the
illustrations, labels, color and typeface, influenced the
impressions about the environmental friendliness to
a lesser extent. A McNemar’s test revealed that these
differences were statistically significant (p = 0.000).
The influences for each design element on the
perception of the product naturalness are presented
in Figure 10. A McNemar’s test, with the Bonferroni
correction applied, showed that the packaging
material and the pictorial elements influenced the
perceived naturalness in the same extent (p > 0.016).
However, the impact of the packaging material is
significantly stronger than the color palette (p =
0.000) and typeface (p = 0.000).
Figure 10. Design elements which signal that the
product is natural (abscissa presents the number of
participants who selected each element)

natural products. Besides aesthetically attractive visual
design, the process of successful packaging design
includes an appropriate selection of the packaging
material. The design for natural cosmetic products
should use both technical and visual attributes of the
packaging to inform the consumers about the quality
of the product which contains natural ingredients,
environmentally-friendly and recyclable material.
This study demonstrated that the material influences
the perception of the product’s naturalness and
environmental friendliness, followed by the packaging
visual attributes such as illustrations and the color
palette. As for the perception of product quality, the
significant role that labels for natural cosmetics play
can be used for effective packaging communication.

6. CONCLUSIONS
Consumers’ ecological awareness during shopping
activities can be examined based on their choices
of product packaging. Nowadays, biodegradable
materials which reduce the negative effects on the
environment are being used for packaging containing
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